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ABSTRACT : PROBLEM TO BE SOLVED: To provide a compound having both nonlinear optical effect 
and thermal stability by introducing specified ben2[d]isothiazole-1 .l-dioxide(BID) into the 
electron accepting part of a n-conjugate compound. 

SOLUTION: This nonlinear optical compound Is represented by fomriula and has an 
electron donative group bonding to one terminal of a 7c-conjugated system and BID . or 
chemically modified BID as an electron accepting group bonding to the other tenninal at a 
3-position. Hydrogen is desirable as a substituent R1 on the BID but the substituent R1 is 
not limited as far as it does not deteriorate the electron accepting property of the BID part 
and a nitro or alkylsulfonyl group may be used. An alkyi or ohydroxyalkyl group other 
than the hydrogen may be used as the substituent R2 of the n-conjugated bridge 
excluding ethynylene and azo groups. A group having unpaired electrons such as an 
alkoxy or alkylthio group is desirably introduced as the substituent R3 on the electron 
donative group at the conjugated position with the n-conjugated bridge but this is not 
essential and hydrogen or an alklyl group may be used. 
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gsst Lxi^yy^ [ d ] v-f-ry-zu- 1 , i - 

BID 
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-a? 
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(fi?5i.tf, p-7x-W>S) , 'vf-D^Siia {Ml 
D±coS«ISRi t Lt:{4*S&!>«ai tV^4«. B I DgS 

^TOT'j-ii^imfhztti^x-^i. bid^ 
^ji, m^izmicom^min-oxix^^ttiiiz^ ^ 

(Dm^mb(D!SX'W(&^ff>-^igitXi,J:<. T'J- 
tzii^T^ 7 V -)l^(r)%^i,zii^ixb (^mX'm 

-^j^i^Lxtxw JLi--uymbTYm^m<7t 



[Sift 2-f^ai=;US] 



^« - b K xT^pdf /PSSr^tf ■& i b . 

mx'msmc7)-ui:&Lxi>i:^\ ttz, m^m^^ 

<7)SSi»R3 bLXii. xmX^b<r>m.&mzTf\^a 

^iym. Tfi^^i\rf-it^. v'r/u^/ursys. 7)v^ 

m^:mfh C: b ifiX'% h . ^?«4^^t4Pli^t:^ 

<. T5yS±02-:>c7)T/W^;US, T;P=Jr;WSJ:TU 
ttz\i.2^<D7')-)vmi'K\^<,zmmi&<ry-^ 
S-dtLTt<tv\ TtrfiL, HR^ ( I ) X'^rs^tih^C^ 
m<Oo-h. 3- (1fSi7x-;l') -BID (*^lgi: 
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[if^^2 ] ±ieoH5R^ { I ) X-mh^tlh B I D 
[0001] 

\>x^m^xtmmyt'^mizmti>i>(ox\ ^-^smrnt 

(SHG) fcctynm^K^ (EO) •r^NV;^'^«OJCffl& 
[0002] 

it-fh^t x'h s . Lfzifi-o X , ^mmmnt^iz 
ii. T^u x^x-^mm(oi^-^-yt'^«sMTX'ff)m^ 

[00 0 3] 

. [ 0 0 0 4 ] :^m<r>^mmyt^mmmt l 
xii. mi-m^ ( I ) x-mh^Mt^^, mt 
tf. m&bLx. mmtix. Yfu-yjumx-^itz 
^wmmi-^mt lx. mjsi'^iz^m^ittzmt i 
X, hh\'^imizimm^^'*tfztmtLxm^^i. 
^^-^mmmmtLxm^^i^ui. tmm%^ 

^J-. ttz{iM.'mH^if<r>\^-nii3'<-zmXLtz^Ya 
^i^mi^LXm^t^^-ti, m^bLX\i. dfJ 



& t ifiX' % h . V)V^m'^^<r)^mmii i. if^^ 

^mMm^zi5\^x\i. B I T)tmm^f^=i-^-^<;)R 

is.mzTYm^n^^><7)^z-:>\^x(i. ^itmm\^im\>^ 
hztiiX'^i. 

[0005] 

[jil»<oraa'fl:-^to^^ToiJ^Bg] sffifc^r^tsi^ 

a«iS$-»OB I D-ft-^t LTti, il^7xX;WS^ 

tOJi, 1 89 6^(C3-7xX;l^f<ct 3- (p- 
i-JVT i y 7 x-yU ) ( P . F r 

itsch, Ber. , 1896, 29, 2290)T 

Ko^i^S^ri:OSJftL:t7xx;u^fti:, iOR^, 
ti/>:i!c<^t7^;H^^**>\ ±t=¥Xffl3t^7^;l-:5'- 

sijo-^fig+s** tziim^miz':>\,^xcDmmi}'(='^A 

^tlX^t^i) (M. Davis, Adv. Heteroc 
yclicChem. , 1972. 14. 43-98; 

1 985. 38. 1 0 5-1 3 3 : ij<J:tX-?-il<i><D#HB 

HM) . Lt-t. BiDit^co^mm^m'ftLx 

<Dmmi:^i.fz^. Mmizy^-jlW^yi-jimfz 

tx^nt^tt>fi. m^izif%mt'\±^ix^mmh 

sjic^v^aiL-cv^i. (^) . ^^:R*Hixah:S 

<4i:t3- (p-pth^i^-zJ-^^^'J-ZL-) ^^{**^'fg 
^$ilTV^|)tCf i''^*'^ (R. A. Abramovit 
ch, I. Shinkai, B. J. Mavunke 
1 , K. M. More, S. O' Conner, G. 
H. Ooi, W. T. Pennington, P. C. 
Srinivasan, and J. R. Stower 
s. Tetrahedron, 1996, 52, 333 
9 - 3 3 5 4 ) . ^^BJcOtfT'ti. ^3 - < /9 

i£LTus*i. $-y.^')-immw<ri?mt,zii\\x\i 

p-^hdfi^SSif4tT-{i11^^tt*9F-HJ-C, -^^^ 
tm^^^'&Sinhfl-r, pW^cr)7)V^)V^:^^i; 

h {\m) . mz, j^^-\^ym'^7Yminm.^t 

<mm^m<:kxmmit^X'hh. ^fc, eiD-fb-^ 
^mz-^^^x. ^mmmm'i'^-^tix<r>mj^j)- 

[0006] 
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[0007] 




1 -11 




10,Ar= 




[00083 

[its] 




12. R =- 

13. R = 

14. R = 



OH 

15. R= -43-SEX 
o 

18.R--0-^N^ 
S S Et 

[0009] 1 

[ d] yf-ry-;u- 1 . i -i/'^^i^K (-fb-^ 

1 ) : 2 5-ml<7)^77^3t3-P<f-;K>'X-^ 

y ^Ty-;i^- 1.1- i'';i-''ri' H L-^y^ 'J yi: 2 S 

R. A. Ab r amo V i t c h , E. M. Smit 
h, B. Puretschert, P. C. Srini 
vasan. and G. M. Singer, J. Ch 
em. Soc. , Perkin Trans. 1, 19 
74, 22, 2589-2594] 0. 906g(5. 
Ommo 1 ) . p-'Jji^)\^75.y<yX7lUf\^V 
0. 746g(5. Ommol), B^O . 3 0 0 g 
<5. Ommo 1 ) . *3<tl^iE*ifi!l • 53g (1 5 
mm o 1 

)i^fS-#»t. 1 5 0-C#j£Cffio/c}lfij§-C'Jn^S:BI4S 

*fc'l»v^a*>tch;Pxy (5ml) iMl. SStS^ 
»:v^t-5-C(c^B$^SuT±fig%$:jtKc$-<4T^.:. S 

b^bO. 96 0g?:tl^c. c:*t2:^'oo'<.y-feX>>^>^ 
SL. iim-^fe^7)feB^B0. 87 2 g {ltX$5 6%) , Si 
^2 8 3-28 5'C, i H-NMR (CDC 

1 3 . 9 0MHz ) ^/ppm3 . 1 0 [ s . 6H] . 
6. 72 (d. 2H. J = 9. 0 Hz) 7.01 

(d. IH. J = 15. 2Hz) , 7. 5~8. 0 [m 

containing d at 7.60(J= 
9. OHz), 6H], 8. 33 (d. IH, J = l 
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5. 2Hz). IR (KBr) 1 600, 1 580, 
1 540. 1500. 1435, 1375. 1310. 

1 185, 1 1 55. 1 130, 925. 775. 62 
Ocm-i. UV/VI S (CHC 1 3 ) A„ » « 5 
06 nm, 638000. MS (FD) m/z3 1 
2. Anal . Ca 1 c. for C17HJ6N2 

02 S : C. 65. 36;H, 5. 16:N. 8. 9 
7;S. 10. 27. Found:C, 65. 14: 

H. 5. 20 ; N, 8. 82 ; S, 10. 2 1. 

1 0 0 1 0 ] ■k&m2 

3 - [ 2 - ( 1 -pii-fl- 3 — f >'T-;^) XTr./U] 
<yX [ d ] y 1.1- i^:^^ V K ( 
•^11) : 2 5-ml<7)^yyXOi,Z. 3-;<i-lV 
KyX^Vf-T'/-)V-l. l-'J-^^i^YO. 4 94 
g(2. 7 3mmol). 1 >- h'-;U- 3 - 
f))l'J<>lVT^ HO. 456g (2.86mmol) 
ymi^ 1.19g(10. 9mmol). fc il/Pil 

I. 64g(27; 3mmol) S-Aix. 
i^'^'A'fSrKOttttT^cacSf Srf't^t. 15 0X;#j5C« 

inz^. mmtt. i7t:S6v^p*>(ch;l'X^ ( 1 2 

m 1 ) sstaiBfia. »:v^T-5x:fc:ai^av^ 

V\ l£j®LT. lit#fe<OSI«:0. 583gSrfl^>:. CiX 
$r- hD^y-tryt h;Uxy(7)|5>lSt2ig-^Srffl>''>T 
^b^bL. ^fec^MSO. 4 66g (JR^5 3%) , Hi 
,^2 84-2 86-C, Sr^^>:. 1 H-NMR (CDC 
13,90 MHz) 5/ppm3. 92 (s. 3 
H) , 7. 2-7. 75 (m. 4H) . 7. 8-8. 2. 
(m. 3H) , 8. 25-8. 7 (m, 4H) . IR 
(KBr) 1610, 1590. 1575, 1495, 
1470. 1460. 1440. 1400. 1380. 
1295. 1255. 1 160. 1 125. 1080. 
1045. 925. 795. 775. 740. 61 5. 
530cin- 1 . 
COO 1 1] ^life^3 

3- [p- (>'';^^;I^TSy7xX;U) xf-:i;l/] 
X [ d ] ^ V^TY-fl-- 1 , 1 -i/;i-dE-vK 
12) : 25-mlW§nA&yyXZliZp-i^^^J\^ 
Ts.yyj^-Ji'T-t^UyO. 726g (5. Ommo 
1 ) iMi. ■^r^l.bE.lj^i y ^^iWrCTfU^yS. 
mi-fztk, il*THF5m 1 iiaUz. ZtllZ. 

T'/^aiT, n-yi-j\^*j^'yA(Di . 71 m ^^-f 

ymM2. 9 2m\ ( 5mmo 1 ) ^5^H*-»tTj®T 
LT-bf-UHtLJt. fer:?ASrft»t?t5 
O-m iei4WJg77^3tc3-^ooALyX'f 
TY-l\^- 1,1- i^'^^ H [ -y * U y t ES^k 'J 
y«^Ki5{Cj: l.:E. Stephe 

n and H. Stephen. J. Chem. So 
c. . 1957, 490-492] 0. 848g(4. 



2mino 1 ) SrAil. H:^-^ -/ :^ €:#«t, T;U:f>Sie 
I. il*THF5m 1 itattz. -E-iOSSfStC, tMcJS 

{3j:^j#a]TJt#L^*^^>. mzmmuzT-ti-v m 
mi^i s^m^^ifxmTLfz. ^m.. SAx-e^ 
muzmz. 7^i:Mi.xmi±ih. mm (*>^o 

<^JIIlfti;tT^ai) S-^DDTf./t'ATttaJtJt. ^ 
fflSrfi&ft:t«*i: TkiO 1 n 1 S^ifinT'^ti' K iSg?:^ h 'J 

^d-^hyyy-i- {i^V^-yji^SOsim^K <a^t?< 
f-W>'80 0mK »:V^T^no;Jt;Pix2 0 0mlTil 
ra) T'*BIL^c^, h;uxy*>^,WSB^BLT. i8»«fe 
(Dm^aO. 3 98g (IR^3 1%) . a.*i2 5 6-2 5 
9X:. 1 H-NMR (CDC 1 3 . 90MH 

z) ff/ppm3. 10[s. 6H]. 6. 69(d. 
J = 8. 9Hz. 2H) . 7. 61. (d. J = 8. 9 
Hz, 2H) , 7. 6-8. 0 (m. 4H) . IR 
(KBr) 21 55. 1605, 1 590. 1 545. 
1510. 1480. 1445. 1385. 1360. 
1 330, 1 230. 1 185. 1 1 64. 1 1 20, 
1 080. 1040. 855. 825. 775, 58 
0, 535, 525c m-i . UV/VI S (CHC 1 
3 ) A„ . , 460nm, £45000. MS(F 
D) m/z 310. Anal. Calc. for C 
,7Hi4N2 02 S:C, 65. 78;H, 4. 5 
5:N, 9. 03;S, 10. 33. Found:C. 
65. 9 9;H. 4. 77; N. 8. 92;S.. 10. 
28. 

[0012] ^j£^4 

3- [5 (5-xf-/Uf-:t-2-f-x:::;U) -2-f-x 

-ju] <yx [ d ] >f y f-ry-;p- 1 . i -i^^f^i^ 
H (it-^ 17): 1 0 -m 1 WSWUSiy yxa 
iZ. ffl*e-7^^->v'>Al 0 9mg (4. 5mmo 1 ) z: 

fz. te*THF4. 5ml i:Mx.fztk. i£Mfs$:t^<'^ 
Tl. 2->=7'n^:X:J'>-6 7 6mg (3. 6mmo 

1 ) ^sm^ifxfSTi, Mit-?y^'^'y-i>>(r>THFm 
mmmttz. --H. 7f'^—^r^j^^:mtz2o-m 

\^!m^%^yyX-3^T)Vdym^L. il*THF3 
m 1 (C^*^L!t5-X^;l'^:t-2, 2' -t'^3r7x 
>'679mg(3. Ommo 1 ) SrA^TJ^:. **?St-<^ 

mWL2. 1 5m 1 (3. 2mmo 1 ) SrSTL, $<c>C 
20^tmLX. f-x^i/uy^-^AarPSLTt. 

'^'i^c^iSatcjDi.f-xx/i/v/* v-^ ASSrSW!! . 

7^'-- fer5'A2:#it7t5 0-m 1 Ott'i^#3lljS 
77X=7i;:3-^'no'<.>-x^yf-Ty-;u- 1 . l- 
i^':t=^ri'h'6 0 5mg (3. Ommo \ ) 7)V 
zfymmt. THF3ml^ilDi.^C. ZtHZ. ^McJSC 
Xmrnrmt^^. 5fetcSll8L^^xx;P7/;f 
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JSES*L"C, j855ifillft9 9 0mg. a^.18 3-1 

f^B^B7 6 4mg (IR$6 5%) 5-1 
8 9-0, Srff/t. 1 H-NMR (CDj C 1 2 . 40 
OM Hz) ff/ppml. 31 (t. J = 7. 3H 
z. 3H), 2. 90 (q, J = 7. 3Hz. 2H), 
7. 08 (d, 1 H. J = 3. 4Hz) , 7. 32 
(d, J = 3. 4Hz. IH) , 7. 34 (d. J = 
4. 4Hz, IH) . 7. 75-7. 8 (m, 2H) . 
7. 9-8. 0 (m. IH) , 8. 1-8. 2 [m c 
ontaining dat 8. 15(J=4.4H 
z).2H]. IR (KBr) 1 5 14. 1450. 
1436. 1418. 1318. 1 166. 794cm 
-1. UV/VI S (CHC 1 3 ) . , 435n 
m. £26 3 00. Anal. Calc. forCi, 
H, 3 NO2 S4 : C. 52. 1 5 : H. 3. 35 ; 
N. 3. 58;S. 32. 76. Found:C, 5 
2. 23; H. 3. 44:N. 3. 50:S. 32. 7 
7. 

[00 1 31 HJfelJlll 

{t^l^^V i:>^f-Jl'^9^*J\^-h) (PMMA) 
L T 5 M% OfJ-^T-S^ L.N. N - ^/P* 
5 H (DMF) rSsgi: L?t. CICO^. lOOmg 
<^PMMA{Ci^LTlni lO^Sri^fflL^. 
ffi±tw, CiO^?KS:;^t>3-hL. 13 0'CT'2^S 
JlgBaS^ff 3 ^ t Tm2rM^$-frT , it-^ 1 
|jcU.:PMMA£7)jf!S*r« (J?$2. 5-3mm)$rf^ 
Cixicj^t. 5kV<o«E-C'l S^Mann-^ft 
«tCj:l>d<-Uy^^<0«raS-1fo^^*. He-Nel/- 
-f-c7)6 3 2. SnmTfetNd : YAGU— r-cOl 0 
6 4 n m^t^'fflV^TTn- 1 i n e^C i OSSf^^T)!!!^ 
S:^f•5^t. <?:v^r. Nd : YAGU— 1f-c0l0 64n 
mje^S^jSi: LTZ»:iSPS%4 ( SHG) tCOV^T 
^-;5?-7y>i^'83SSrff-5yi. 5 3 2 nrnT'Og^^ 



[00 14] 

im^^m:] mfiM 1 1 isistc ix . <t^ 1 2 c 

Ol^Tdg 3 =1 2pm/V. -fl:^3lC-:)V^Td3 3 
= 2pm/V. ^fcJtSe^b^tfCS- (p-;<h=^f 

1. l-i^'jfdf^'HlI'OV^Tda 3 =|«>0. 2pm/ 

V, 3- (p->'';<f-;^Tsy7x-7^xyx [d] 

y-^TV-;U-l. l-i^':t^>-H(COV^Td3 3 = 
4. 3pm/V<7)fiS:-?-iim#/i. -tirfc*). 3-S 
SiBlD^t^tLfJi. p-v^^;PT5/7x-;l/ 

mi)mmw:mLtzi^<^x-i,mff3iz^^j:mmm^^ 
mx LxmMmni-z tizxr>xx'o:ktf 

mi^',zii\^X\i. p-^h^v-, P-;'<^;i'-^5r, 

mmm^^m^Hck^t Lxx<m^^ htix^^h f -r 

Xf'^-XV-yY-l (DR-1) ICMLT. JJfflSIl:^ 

f^T-PM^ iTJt p M M A^wM^i>z'o\ \x ff)mmu<n 

SlgtiSV^T. dg 3 = 8. Avm/VffMim^^in 

[0015] v%-rixcoB I D-fb-^lcfcv>t 
HMyj (cs^t^^ai^:, SlS0^f^mti5»t5 1 3 0 

- 2 0 o'criojnsfejas-^ ii o - 1 6 o-ct-co.-k- u 

y^^i' hMzJ:i,mitXl2iif>(:>tii'. tfz^\^mM. ( 2 
0 0-3 0 0*0 $-it-?tOO«-^CtJV^-Ct-tit4><^ 

Lfzi}^-oX. B I D-fk-^cofiJfflJi, ffiiiT^c 
[0016] $ -otC. C:n4.i7)B I D{t-^ti. 
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